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(54) OPTICAL DEVICE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical device 
having a high aspect ratio in a simple process by forming 
a body of a convex lens form having a specified range of 
aspect ratio in an area having specified wettability in a 
pattern having different degrees of wettability. 
SOLUTION: This optical device is obtd. by forming a 
body of a convex lens form having 0.1 to 0.5 aspect ratio 
in an area or a photocatalyst-contg. layer having 
specified wettability of a pattern having different 
degrees of wettability. Namely, mist 5 of a microlens 
forming compsn. is sprayed by using a spray coating 
device 4 to a photocatalyst-contg. layer 3 where the 
pattern with different degrees of wettability is formed on 
a supporting body 1 so as to deposit the microlens 
forming compsn. 2 before hardened. In this example, the 
deposited microlens forming compsn. 2 aggregates only 
in the region having high surface energy to form a lens 
shape, and then the resin is hardened by irradiation of 
UV rays. Thereby, the optical device having a high 
aspect ratio can be obtd. in a simple process. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 
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2. **** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim ll The optical element characterized by forming the convex lens configuration 
object whose aspect ratios are 0.1-0.5 in the part which has the specific wettability of 
the pattern by wettability difference. 

[Claim 2] The optical element characterized by forming the convex lens configuration 
object whose aspect ratios are 0.1-0.5 on a photocatalyst content layer. 
[Claim 3] The optical element according to claim 2 by which said photocatalyst content 
layer contains a photocatalyst and a binder, and said optical element is formed on the 
part where the wettability of said photocatalyst content layer changed with the 
exposures of light. 

[Claim 4] The optical element according to claim 1 or 2 said whose optical element is a 
micro lens. 

[Claim 5] The optical element according to claim 1 or 2 used as the component in which 
said optical element reflects a beam of light by preparing a metal layer in the front face 
of a convex lens configuration object [claim 6] The optical element according to claim 1 
or 2 by which said photocatalyst content layer .is formed on the transparence base 
material. 

[Claim 7] The optical element array which comes to arrange an optical element 
according to claim 1 or 2 in the shape of an array. 

[Claim 8] The manufacture approach of an optical element characterized by including 
the process which is made to harden the process to which the liquid containing the 
ingredient for forming an optical element in the part which has the specific wettability 
of the pattern by wettability difference is made to adhere with a spray coating method, 
and the liquid containing the ingredient for forming said optical element, and forms an 
optical element. 

[Claim 9] The manufacture approach of an optical element characterized by including 



the process which is made to harden the process to which the liquid containing the 
ingredient for forming an optical element in the part which has the specific wettability 
of the pattern by wettability difference is made to adhere by the steamy 
forming-membranes method, and the liquid containing the ingredient for forming said 
optical element, and forms an optical element. 

[Claim 10] The manufacture approach of an optical element characterized by to include 
the process which is made to harden the process to which the liquid containing the 
ingredient for forming an optical element in the part which has the specific wettability 
of the pattern by wettability difference all over the process to which a polymerization 
initiator is made to adhere, and the front face which has said pattern is made to adhere 
with a spray coating method, and the liquid containing the ingredient for forming said 
optical element, and forms an optical element. 

• * 

[Claim 11] The manufacture approach of an optical element characterized by to include 
the process which make harden the process to which the liquid containing the 
ingredient for forming an optical element in the part which has the specific wettability 
of the pattern by wettability difference all over the process to which a polymerization 
initiator is made to adhere, and the front face which has said pattern makes adhere by 
the steamy forming-membranes method, and the liquid containing the ingredient for 
forming said optical element, and forms an optical element. 

[Claim 12] The manufacture approach of an optical element according to claim 10 or 11 
that said polymerization initiator is for ultraviolet-rays hardening resin, and the 
ingredient for forming said optical element is ultraviolet-rays hardening resin. 
[Claim 13] The manufacture approach of an optical element given in any 1 term of 
claims 8-11 said whose optical element is a micro lens. 

[Claim 14] The manufacture approach of an optical element of preparing a reflecting 
layer in the front face of the optical element after forming the optical element of a 
publication in any 1 term of claims 8-11, and manufacturing the component which 
reflects a beam of light. 

[Claim 15] It is the manufacture approach of an optical element given in any 1 term of 
claims 8-11. An optical exposure is performed by forming the pattern by said wettability 
difference in a photocatalyst content layer. The manufacture approach of an optical 
element array that the convex lens configuration object to which the liquid containing 
the ingredient for forming said optical element on the part where wettability 
furthermore changed with said optical exposures is made to adhere and said whose 
optical elements it is an approach and are aspect ratios 0.1-0.5 is the thing which it 
comes to arrange in the shape of an array. 



[Claim 16] The manufacture approach of an optical element according to claim 8 or 10 
which is the approach of making it adhere to the front face which injects, is made to 
atomize by pressurizing the liquid with which said spray coating method contains the 
ingredient for forming an optical element, and has a pattern by said wettability 
difference, or an electrostatic spray method. 

[Claim 17] The manufacture approach including the process which brings said liquid 
together only in the part which has the specific wettability of said front face by adding 
vibration to said front face before hardening of said liquid after making the liquid 
containing the ingredient for forming an optical element all over the front face in which 
the pattern by said wettability difference was formed adhere of an optical element 
according to claim 8 or 9. 

[Claim 18] The manufacture approach of an optical element according to claim 17 that 
said vibration is what is generated by the sonicator. 

[Claim 19] The manufacture approach of an optical element according to claim 14 that 
said reflecting layer is an aluminum layer formed with metal vacuum deposition or a 
coating method. * 

[Claim 20] How to manufacture an optical element by reproducing the optical element 
manufactured by the manufacture approach of the optical element a publication in any 
1 term of claims 8- 11 as the original edition. 
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DETAILED DESCRIPTION 

i 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to those manufacture approaches, such as 

« 

a suitable micro-lens array, a suitable scattered plate, etc. to use for the image pick-up 
equipment using CCD etc., and the display using liquid crystal etc. suitably, especially 
about an optical element and its manufacture approach. 
[0002] 

[Description of the Prior Art] The need as the components which the micro -lens array 
which has arranged especially a micro lens or a micro lens regularly, and constituted it 
among the optical elements used from the former is used in the field of fine 
OPUTIKUSU and others, for example, constitute a liquid crystal display, and 
components contiguous to the charge coupling mold solid state image sensor (CCD) used 
for a video camera etc. is increasing. 

[0003] After obtaining a transparent heat deformation resin pattern as the manufacture 
approach of such a micro lens by etching which minded [ JP,3-21901,A and ] the mask 
like a publication, for example, the approach of making transform a heat deformation 
resin pattern with heating, and forming a micro lens is learned, however, the advance of 
etching of this approach is isotropy - etc. formation of a detailed lens was difficult 
because of the reason, and the process was complicated in adjustment of the focal 
distance of a lens having constraint. 

[0004] How to form a micro-lens array is also learned by making it harden like the 
publication to JP, 2- 165932, A as the another manufacture approach of a micro lens, after 
breathing out the constituent for lenses as a globule on a transparence substrate. 
However, since a lens configuration was restrained by the contact angle of a 
transparence substrate and the constituent for lenses, it was difficult for this approach 
to adjust a focal distance. Moreover, in order to acquire a specific contact angle, the 



constituent for lenses with specific surface energy had to be chosen, and the width of 
face of ingredient selection was narrow. Moreover, the configuration of the contact 
surface was restricted circularly and was not able to have the contact surface of a 
polygon pattern. Moreover, the focal distance of a lens was shortened conventionally, 
that is, since the constituent for lenses and the base material had to be made to repel 
when it was going to raise curvature or an aspect ratio, it was difficult [ it ] for there to 
be a trouble that adhesive strength gets worse and to obtain the lens which is a high 
aspect ratio. 
[0005] 

* 

[Problem(s) to be Solved by the Invention! This invention solves the above-mentioned 

• - 

technical problem, and the purpose of this invention is offering the approach an aspect 
ratio's manufacturing a high optical element and such an optical element at an easy, 
process. 
[0006] 

[Means for Solving the Problem] When this invention persons considered the 
manufacture approach of the optical element of a high aspect ratio, they did the 
knowledge of the ability to form by combining applying a spray coating method or the 
steamy forming-membranes method to the front face in which the pattern by wettability 
difference was formed, and completed this invention. 

[0007] Therefore, the manufacture approach of the optical element of this invention is 
an approach characterized by including the process which is made to harden the process 

to which the liquid containing the ingredient for forming an optical element in the part 

< 

which has the specific wettability of the pattern by wettability difference is made to 
adhere by the spray coating method or the steamy forming-membranes method, and the 
liquid containing the ingredient for forming said optical element, and forms an optical 
element. 

[0008] Moreover, the optical element of this invention is characterized by forming the 
convex lens configuration object whose aspect ratios are 0.1-0.5 on the part which has 
the specific wettability of the pattern by wettability difference, or a photocatalyst 
content layer. 
[0009] 

[Embodiment of the Invention] Although it will not be limited if an optical element is a, 
component which does an optical function so by transparency or reflection of light in 
optical element this invention, a micro lens, a micro-lens array, a reflecting plate, a 
scattered plate, etc. can specifically be mentioned. 

[0010] The optical element of aspect ratio this invention is characterized by an aspect 



ratio being high. It is the value shown with the value of the diameter of height/base if a 
convex lens configuration object with a circular base explains the aspect ratio in this 
invention here, and if an optical element is a convex lens, the thing which has a high 
aspect ratio will serve as a lens with a short focal distance, the optical element of this 
invention - setting -- an aspect ratio -■ 0.1 to 0.5 - desirable - 0.3 to 0.5 /- it is more 
preferably referred to as 0.38 0.5. 

[0011] The front face which has a pattern by the wettability difference in pattern 
(wettability) this invention by wettability difference has the wettability difference 
distinguished by the part to which the liquid or polymerization initiator containing the 
ingredient (it is also called the constituent for optical element formation in this 
specification) for forming an optical element in the front face tends to adhere, and the 
part which cannot adhere easily. Thus, if it has the front face distinguished, the numeric 
value which shows especially wettability will not be limited. 

[0012] In this invention, the contact angle of a liquid with hydrogen bond which has 
only dispersion force components, such as a liquid of a saturated hydrocarbon system, 
such as a liquid and water, and liquids, such as a methylene iodide with the other 
dispersion force component and a polar component, or the surface free energy on the 
front face of a solid-state, the critical surface tension on the front face of a solid-state, 
etc. can estimate wettability. Although this invention is not limited, the parts of 70 or 
more dyne/cm and wettability with the wettability low high part used for this invention 
as an example can be 30 or less dyne/cm. 

[0013] (The wettability change approach) The approach of reforming a front face, the 
approach of forming in a front face partially the coat with which wettability differs, the 
approach of forming the part from which a surface coat is partially removed and 
wettability differs, the approach of forming a coat in the whole front face and reforming 
the coat partially, etc. are raised, and the approach of changing wettability and forming 
a pattern is not limited especially. 

[0014] Among these, a desirable approach is the approach of forming a coat in the whole 

* 

front face and reforming the coat partially, and it is desirable to form in the whole front 

face the photocatalyst content layer from which wettability changes with optical 

> 

exposures, and to form a pattern by optical exposure especially, this approach has 
unnecessary development the ingredient which can form the part out of which the 
dust accompanying an imprint or removal does not come at the time of pattern 

s 

formation, and from which wettability differs without a big level difference is cheap -- 
etc. -- it has an advantage and excels in the point which can mass-produce a detailed 
optical element with a sufficient precision. 



[0015] (Pattern configuration) Although the parts to which the constituent for optical 
element formation is made to adhere can also be any of the part from which wettability 

* • 

changed, or the part which did not change, typically, they are a part from which 
wettability changed. The pattern configuration will not be limited especially if an 
optical element can be formed. Preferably, the pattern configurations to which the 
constituent for optical element formation is made to adhere can be a square, a circle, a 
forward hexagon, etc. 

[0016] Although the number of the part to which the constituent for optical element 
formation is made to adhere is not limited, it is desirable to prepare many adhesion 
parts regularly preferably. 

[0017] The magnitude of a pattern can be suitably designed according to an application. 
The manufacture approach of the optical element of this invention can have the 
description also in the point which can form a detailed optical element, and can be 
magnitude with a diameter of 2 micrometers as a minute thing. 

[0018] Moreover, although the surface ratio of the constituent holdfast for optical 
element formation and a non-holdfast is not limited, either, it can be 10000' 1-1- 10000, 
for example. 

[0019] the suitable voice of photocatalyst content layer (principle of wettability change) 

■ 

this invention it can set like and the pattern by wettability difference can be formed in 
the part which received the optical exposure using the photocatalyst which can cause a 
chemical change to nearby matter (binder etc.) by the exposure of light. Although the 
mechanism of action by the photocatalyst of the suitable mode of this invention is not 
necessarily clear, it is thought by changing the chemical structure of a binder etc. by the 
reactive oxygen species which the carrier generated to the photocatalyst by the 
exposure of light changed the chemical structure of a binder etc. directly, or produced 
under existence of oxygen and water that surface wettability changes: 
[0020] In the suitable mode of this invention, with a photocatalyst, using an operation of 
oxidation of the organic radical and additive which are some binders, decomposition, 
etc., change the wettability of the optical exposure section, form high critical table side 
energy, wettability with a non-irradiating part is made to produce a big difference, and 
pattern information is recorded. 

[0021] (Photocatalyst ingredient) As a photocatalyst ingredient used suitable for this 
invention, although titanium oxide (Ti02), a zinc oxide (ZnO), oxidization tin (Sn02), 
strontium titanate (SrTi03) and tungstic oxide (W03), the bisumuth oxide (Bi 203), 
and a metallic oxide like ferrous oxide (Fe 203) can be mentioned, for example, 
especially titanium oxide is desirable. Bandgap energy of titanium oxide is high and is 



chemically stable, it does not have toxicity, either and its acquisition is also 
advantageous at an easy point. 

[0022] In the titanium oxide as a photocatalyst, although both an anatase mold and a 
rutile mold can be used, anatase mold titanium oxide is desirable. Specifically, the 
anatase mold titania sol (Ishihara Sangyo Kaisha, Ltd., STS-02, 7nm of diameters of 
average microcrystal) of a hydrochloric-acid amalgam-decomposition mold and the 
anatase mold titania sol (the Nissan chemistry, TA-15, 12nm of diameters of average 
microcrystal) of a nitric -acid amalgam:decomposition mold can be mentioned. 
[0023] As for the amount of the photocatalyst in a photocatalyst content layer, it is 
desirable that it is 5 % of the weight - 60 % of the weight, and it is more desirable that it 

✓ 

• is 20 % of the weight - 40 % of the weight. 

[0024] (Binder component) The binder used for a photocatalyst content layer in the 
suitable mode of this invention has high binding energy with which the main frame is 
not preferably decomposed by optical pumping of said photocatalyst, and can mention 
the orgariopolysiloxane which constructed the bridge in the reactant silicone which was 

« 

excellent in hydrolysis, the organopolysiloxane which carries out a polycondensation 
and demonstrates big reinforcement or (2) water repellence, or oil repellency in chloro or 
alkoxysilane with (l) sol gel reaction etc. 

[0025] In the above (l), one sort or two sorts or more of hydrolysis condensates of the 
silicon compound expressed with general formula YnSiX4-n (n=0 3) and a cohydrolysis 
compound can be subjects. In said general formula, Y can be an alkyl group, a fluoro 
alkyl group, a vinyl group, an amino group, or an epoxy group, and X can be a halogen, a 
me thoxyl group, ethoxyl, or an acetyl group. 

[0026] Specifically Methyltrichlorosilan, methyl tribrom silane, methyl trimetoxysilane, 
Methyl triethoxysilane, a methyl triisopropoxy silane, MECHIRUTORI t-butoxy silane; 
Ethyl trichlorosilan, Ethyl tribrom silane, ethyltrimethoxysilane, ethyltriethoxysilane, 
An ethyl triisopropoxy silane, ECHIRUTORI t-butoxysilaneJnpropyl trichlorosilan, 
n-propyl tribrom silane, n-propyltrimethoxysilane, n-prbpyl triethoxysilane, n-propyl 
triisopropoxy silane, npro PIRUTORI t-butoxy silane; n-hexyl trichlorosilan, n-hexyl 
tribrom silane, n-hexyl trimethoxysilane, n-hexyl triethoxysilane, n-hexyl triisopropoxy 
silane, n-HEKISHIRUTORI t-butoxysilane; n-decyltrichlorsilane, n-decyltribromsilane, 
n-decyltrimetoxysilane, n-decyltriethoxysilane, n-DESHIRU triisopropoxy silane, 
n-DESHIRUTORI t-butoxysilane;n-octadecyltrichlor silane, n-octadecyl tribrom silane, 
n-octadecyltrimethoxysilane, n-octadecyl triethoxysilane, n-octadecyl triisopropoxy 
silane, n OKUTADESHIRUTORI t-butoxysilane; Phenyl trichlorosilan, Phenyl tribrom 
silane, phenyltrimethoxysilane, phenyltriethoxysilane, A phenyl triisopropoxy silane, 



FENIRUTORI t-butoxysilanei A tetra-KURORU silane, A tetra-bromine silane, a 
tetramethoxy silane, a tetra-ethoxy silane, Tetra-butoxysilane, dimethoxy 
die thoxy silane; A dimethyl dichloro silane, dimethyl . -- a jib - a ROM silane, 
dimethyldimethoxysilane, and a dimethyl diethoxysilane; diphenyl dichloro silane - 
diphenyl a jib - a ROM silane, dip henyldimethoxy silane, and a diphenyl 
diethoxysilane; phenylmethyl dichloro silane - phenylmethyl - a jib - a ROM silane 
and phenylmethyldimethoxysilane - Phenylmethyldiethoxysilane; TORIKURORU 
hydrosilane, TORIBU ROM hydrosilane, Trimethoxy hydrosilane, triethoxy hydrosilane, 
triisopropoxy hydrosilane, Tri(t*butoxy) hydrosilane; Vinyl trichlorosilan, vinyl tribrom 
silane, Vinyltrimetoxysilane, vinyltriethoxysilane, a vinyl triisopropoxy silane, 
BINTRUTORI tbutoxysilane.; Trifluoro propyl trichlorosilan, Trifluoro propyl tribrom 
silane, trifluoropropyl trimetoxysilane, Trifluoropropyl triethoxysilane, trifhioropropyl 
triisopropoxysilane, Trifluoro pro PIRUTORI t-butoxy silane; gamma-glycidoxy propyl 
methyldimethoxysilane, Gammaglycidoxypropylmethyldietoxysilane, 
gamma-glycidoxypropyltrimetoxysilane, gamma-glycidoxy propyltriethoxysilane, 
gamma-glycidoxy propyl triisopropoxy silane, gamma-glycidoxy pro PIRUTORI 
t-butoxy silane; Gammametaacrylox^ropylmethyldimethoxysilane, 
gamma-metaacryloxypropylmethyldiethoxysilane, 
gamma-meta-acryloxyprophyltrimethoxysilane, 

gamma-meta-acryloxyprophyltrietJioxysilane, a gamma-meta-acryloxyprophyl 
triisopropoxy silane, gamma-meta-acryloxy pro PIRUTORI t'butoxysilane; 
gamma-aminopropyl N methyl dimethoxysilane, gamma-aminopropyl 

me thyldie thoxy silane, gamma-aminopropyl trimethoxy silane, gamma-aminopropyl 
triethoxysilane, gamma-aminopropyl triisopropoxy silane, gamma-amino pro 
PIRUTORI t-butoxy silane; Gamma-mercaptpropylmethyl dimethoxysilane, 
gamma-mercapto propylmethyl diethoxysilane, gamma-mercapto 

propyltrimethoxysilane, gamma-mercapto propyl triethoxysilane, gamma-mercapto 
propyl triisopropoxy silane, gamma-mercapto pro PIRUTORI t-butoxysilane; beta -(3, 
4;epoxycyclohexyl) ethyltrimethoxysilane, beta-(3, 4-epoxycyclohexyl) 

ethyltriethoxysilane;, those partial hydrolysate;, and those mixture can be mentioned. 
[0027] Moreover, what the polysiloxane which contains a fluoro alkyl group preferably 
especially as a binder can be used, and one sort or two sorts or more of hydrolysis 
condensates of following fluoro alkyl silane ** and a cohydrolysis condensate are 
specifically mentioned, and is generally known as a fluorine system silane coupling 
agent may be used. 

CF3 (CF2)3CH2CH2Si (OCH3)3CF3 (CF2)5CH2CH2Si (OCH3)3CF3 (CF2)7CH2CH2Si 



(OCH3)3CF3 (CF2)9CH2CH2Si (OCH3)3 (CF3)2CF (CF2)4CH2CH2Si (OCH3)3 
(CF3)2CF (CF2)6CH2CH2Si (OCH3)3 (CF3)2CF (CF2)8CH2CH2Si (OCH3)3CF3 
(C6H4)C2H4Si (OCH3)3CF3 (CF2)3 (C6H4)C2H4Si (OCH3)3CF3 (CF2)5 
(C6H4)C2H4Si 3CF3 (0CH3) 7 (CF2) C2H4Si (C6H4) 3CF3 (0CH3) 3CH2CH2SiCH3 
(CF2) 2CF3 (0CH3) 5CH2CH2SiCH3 (CF2) 2CF3 (0CH3) 7CH2CH2SiCH3 (CF2) 2CF3 
(0CH3) 9CH2CH2SiCH3 (CF2) 2 (0CH3) 2GF (CF3) 4CH2CH2SiCH3 (CF2) 2 (0CH3) 
2CF (CF3) 6CH2CH2SiCH3 (CF2) 2 (0CH3) 2CF (CF3) 8CH2CH2SiCH3 (CF2) 2CF3 
(0CH3) C2H4SiCH3 (C6H4) 2CF3 (0CH3) 3 (CF2) C2H4SiCH3 (C6H4) 2CF3 (0CH3) 5 
(CF2) C2H4SiCH3 (C6H4) 2CF3 (0CH3) 7 (CF2) C2H4SiCH3 (C6H4) 2CF3 (0CH3) 

I 9 

3CH2CH2Si (CF2) 3CF3 (OCH2CH3) 5CH2CH2Si (CF2) (OCH2CH3) 

3CF3(CF2)7CH2CH2Si(OCH2CH3)3CF3(CF2)9CH2CH2Si(OCH2CH3)3CF3(CF2)7SO 
2NCC2H5) C2H4CH2Si (OCH3)3 - the above fluoro alkyl groups By using the 
polysiloxane to contain as a binder, the water repellence and oil repellency of the 
non-hght exposure section of a photocataly st content layer improve greatly, and discover 
the function which bars adhesion of the constituent for optical element formation, or a 
polymerization initiator. 

[0028] The compound which has the frame expressed with the following general formula 
as reactant silicone of the above (2) can be mentioned. 

■ As for Si(Rl) (R2) On-, however n, two or more integers, and Rl and R2 can be the 

permutation or the unsubstituted alkyls, the alkenyl, the aryls, or the cyano alkyl 

groups of carbon numbers 1-10, respectively. Less than [ of the whole / 40 mol % ] can be 

vinyl, phenyl, and halogenation phenyl preferably. Moreover, since surface energy 

becomes the smallest, that Rl and/or whose R2 are methyl groups is desirable, a methyl 

* • 
group is more than 60 mol % preferably, and it has reactant radicals, such as at least 

one or more hydroxyl groups, in a chain in a. chain end or a side chain. 

[0029] Moreover, the stable ORGANO silicon compound which does not cause 

crosslinking reaction like dimethylpolysiloxane with the aforementioned 

organopolysiloxane may be mixed to a binder. 

[0030] (Other components used for a photocatalyst content layer) Since the wettability 
of the unexposed section is reduced, the photocatalyst content layer used suitable for 
this invention can be made to contain a surfactant. Although this surfactant will not be 
limited if decomposition removal is carried out with a photocatalyst, specifically 
desirable - for example, the product made from a Japanese surfactant industry 
-- ^NIKKOL It BL(s). The surface active agent of hydrocarbon systems, such as each 
series of BC, BO, and BB, Du Pont make: ZONYL FSN, FSO,.Asahi Glass make : Sir 
chlorofluocarbon S- 141, 145, and Dainippon Intmegger fuck F- 141, 144, and the 



product made from NEOSU - :FUTAJIENTO F-200, F251, and Daikin 
Industries'uni-dyne DS; 401, 402, and the product made from a three em :Fluorad 
FC-170 and 176 grades a fluorine system Or the nonionic surface active agent of a 
silicone system can be mentioned. Moreover, a cation system, an anion system, and an 
amphoteric surface active agent can also be used. 

[0031] moreover, in the photocatalyst content layer used suitable for this invention 
Other components, for example, polyvinyl alcohol, unsaturated polyester, acrylic resin, 
Polyethylene, diallyl phthalate, an ethylene propylen dien monomer, An epoxy resin, 
phenol resin, polyurethane, melamine resin, a polycarbonate, A polyvinyl chloride, a 
polyamide, polyimide, styrene butadiene rubber, Chloroprene rubber, polypropylene, 
polybutylene, polystyrene, Oligomer, such as polyvinyl acetate, nylon, polyester, 
polybutadiene, polybenzimidazole, a polyacrylonitrile, epichlorohydrin, polysulfide, and 
polyisoprene, and a polymer can be included. 

[0032] (The formation approach of a photocatalyst content layer) Although especially 
the formation approach of a photocatalyst content layer is not limited, it can apply to a 
base material the coating liquid which contained the photocatalyst, for example by the 
approach of a spray coat, a DIP coat, a roll coat, a bead coat, etc., and can form it. 
Moreover, when the component of an ultraviolet curing mold is contained as a binder, 
the layer of the constituent containing a photocatalyst can be formed on a base material 
by irradiating ultraviolet rays and performing hardening processing. 
[0033] Although it is not limited especially as a solvent which can be used for coating 
liquid when using the coating liquid containing a photocatalyst etc., the organic solvent 
of alcoholic systems, such as ethanol and isopropanol, can be mentioned, for example. 
[0034] (Exposure beam of light on which a photocatalyst is made to act) The exposure 
beam of light for making a photocatalyst act will not be limited if a photocatalyst can be 
excited. As such a thing, they can be the electromagnetic wave of short wavelength or 
long wavelength, and a radiation more nearly further than these beams of light besides 
ultraviolet rays, a visible ray, and infrared radiation. 

[Q035] For example, since excitation wavelength is in 380nm or less as a photocatalyst 
when using an anatase mold titania, ultraviolet rays can perform excitation of a 
photocatalyst. As what emits such ultraviolet rays, a mercury lamp, a metal halide 
lamp, a xenon lamp, an excimer laser, and the other ultraviolet-rays light sources can be 
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used, and the wettability on the front face of the film can be changed by changing an 
illuminance, an exposure, etc. 

[0036] In the manufacture approach of the optical element of spray coating method this 
invention, the constituent for optical element formation can be adhered with a spray 



coating method. If it is made to adhere with a spray coating method, since the 
constituent for optical element formation will be granular and will adhere, migration of 

4 

the constituent for optical element formation from a wettability part to a low high part 
becomes easy to carry out and is desirable. The electrostatic spray method, the air spray, 
etc. which make the liquid which atomized the airless- spray method to which the liquid 
which atomized, injected the liquid which contains the ingredient for forming an optical 
element as a spray coating method, and atomized it by pressurizing is made to adhere, 
and the liquid containing the constituent for optical element formation with the particle 
generator, and atomized by applying electric field to the question of this liquid particle 
and said photocatalyst content layer adhere to a photocatalyst content layer can use. In 
manufacture of a micro-lens array, the spray coating method is advantageous at the 
point that an aspect ratio is partially changeable, by changing spray coating weight 
partially in favor of manufacture of the micro-lens array of a large area. 
[0037] Drawing 1 is drawing explaining an example of a spray coating method. Myst 5 
of the constituent for micro-lens formation is injected, and the constituent 2 for 
micro-lens formation before hardening is made to adhere with a spray coater 4 to the 
photocatalyst content layer 3 in which the pattern by the wettability difference formed 
on the base material 1 of drawing 1 was formed. In this example, surface energy serves 
as an assembly lens configuration only at a high part, and hardens the adhering 
constituent for micro-lens formation by UV irradiation. 

[0038] In the manufacture approach of the optical element of steamy 
forming-membranes method this invention, the constituent for optical element 
formation can be made into a steam by approaches, such as heating, the steam and the 
cooled pattern formation object can be contacted, and it can carry out by the approach 
(on these specifications, it is called the steamy forming-membranes method) of making 
the constituent for optical element formation dewing a pattern formation object. If it is 
made to adhere by the steamy forming-membranes method, since the constituent for 
optical element formation will be granular and will adhere, migration of the constituent 
for optical element formation from a wettability part to a low high. part is easy to carry 
out and is desirable. 

[0039] Drawing 2 is drawing explaining an example of the steamy forming-membranes 
method. The monomer steam 8 generated by heating the ultraviolet curing monomer 6 
at the heating heater 7 is contacted to the photocatalyst content layer 3 in which the 
pattern by the wettability difference formed on the base material 1 of drawing 2 was 
formed. Since it has cooled with cooling water 9, an ultraviolet curing monomer dews 
and a base material 1 adheres as a constituent 2 for micro-lens formation before 



hardening. In addition, the excessive monomer steams 8 are collected here using a trap 
10 and a vacuum pump 11. In this example, surface energy serves as an assembly lens 
configuration only at a high part, and hardens the adhering constituent for micro-lens 
formation by UV irradiation. 

[0040] The optical element of initiator arriving-first method this invention can also be 
manufactured by the approach (on these specifications, it is called the initiator 
arriving-first method) of removing the non -hardening resin which the polymerization 
initiator was made adhering only to the part which has specific wettability, and 
subsequently adhered to the part which does not have a polymerization initiator by the 
spray coating method or the steamy forming-membranes method after making 
ultraviolet-rays hardening resin adhering preferably and making it hardening, a resin 
raw material and. This approach is effective when a resin constituent may adhere also 
to a wettability low front face according to the class of constituent for optical element 
formation in the reason nil why the repulsive force of the constituent for optical element 
formation and a wettability low front face is not so high etc. Non-hardening resin can be 
flushed with the solvent of water and others. In this case, as for a solvent, it is desirable 
to use what does not degrade the hardened resin. . 

[0041] In the manufacture approach of the optical element of oscillating addition this 
invention, after making the constituent for optical element formation adhere by the 
spray coat or steamy membrane formation, vibration can be added to the front face 
which has a pattern by wettability difference before hardening. When' the surface 
energy of the constituent, for optical element formation used for this invention is high 
Since the repulsive force of the resin constituent for optical elements and a wettability 
low front face is high, Although a resin constituent does not adhere to a wettability low 
front face even if it does not add vibration, when the surface energy of the constituent 
for optical element formation is low Since the repulsive force of the resin constituent for 
optical elements and a wettability low front face is not not much high, by a resin 
constituent's adhering also to a wettability low front face, and adding vibration in this 
case, the constituent for optical element formation can be brought together in a 
wettability high part, and it is advantageous. Generally in addition of vibration, as for 
the path of a wettability high part, and the path of constituent Myst for optical element 

i 

formation, it is easy to move the smaller one to a part with high wettability. 
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[0042] Although especially the oscillating addition approach in this invention is not 
limited, a supersonic wave can perform it preferably. 

[0043] Drawing 3 is drawing which illustrates and explains the surface condition in the 
case of adding vibration in this way and manufacturing an optical element. Light was 

* * 



not irradiated, but by performing an optical exposure with the photocatalyst content 
layer 3 which is a low surface energy part, it is drawing immediately after Myst of the 
constituent 2 for micro-lens formation adheres to the front face in which the pattern by 
the wettability difference which consists of denaturation photocatalyst content layer 3' 
which is a high surface energy part is formed, and, as for drawing 3 (a), Myst of the 
constituent for micro-lens formation has adhered to the front face at random. Then, 
although Myst 2 of the constituent for micrq-lens formation adhering to a high surface 
energy part gets wet and spreads as shown in drawing 3 (b), Myst 2' of the constituent 
for micro-lens formation adhering to a low surface energy part will remain as it is. Then, 
if supersonic vibration is added, as shown in drawing 3 (c), Myst of the constituent for 
micro-lens formation can form an assembly and a micro-lens configuration in a high 
surface energy part. 

[0044] As a suitable mode of the optical element of micro-lens (ingredient which forms 
micro lens) this invention, a micro lens can specifically be mentioned. After making the 
ingredient which constitutes this micro lens adhere as a liquefied thing, it can be 
hardened, arid especially if after hardening is the transparent material which can 
function as a micro lens according to an application, it will not be limited. 
[0045] As such an ingredient, the combination of a photo-setting resin and a 
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photopolymerization initiator, thermosetting resin, etc. are mentioned, for example. 
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Among these, photo-setting resins, such as ultraviolet-rays hardening resin, are 
desirable at a point that hardening is easy and quick, the point that a micro-lens 
formation ingredient, a base material, etc. do not serve as an elevated temperature at 
the time of hardening, etc. The following are specifically as such an ingredient 
mentioned. 

[0046] (l) As a photo-setting resin constituent used suitable for photo-setting resin 
constituent this invention, what has high transparency is mentioned to a light region. A 
photo-setting resin constituent here is a monomer, oligomer, etc. which have at least one 
or more functional groups, perform ionic polymerization and a radical polymerization by 
the ion or radical generated by irradiating s a hardening energy line at a 
photopolymerization initiator, and perform increment in molecular weight, and 
formation of the structure of cross linkage. Afunctional group here is the atomic group 
or joint format leading to reactions, such as a vinyl group, a carboxyl group, and a 
hydroxyl group. 

[0047] As such a monomer and oligomer, the size of a cure rate and the width of face of 
physical-properties selection to the acrylic mold by which an unsaturated polyester 
mold, an en thiol mold, an acrylic mold, etc. are raised is desirable. The example of 



representation of an acrylic mold is shown below. 

[0048] (l-l) The thing 2-ethylhexyl acrylate of a monofunctional radical, 2-ethylhexyl 
EO addition product acrylate, Ethoxy diethylene-glycol acrylate, 2-hydroxyethyl 
acrylate, The caprolactone addition product of 2-hydroxypropyl acrylate and 

2- hydroxyethyl acrylate, 2-phenoxy ethyl acrylate, phenoxy diethylene-glycol acrylate, 
Nonyl phenol EO addition product acrylate, the acrylate which carried out caprolactone 
addition at the nonyl phenol EO addition product, 2-hydroxy-3-phenoxypropylacrylate, 
tetrahydrofurfuryl acrylate, The caprolactone addition product acrylate of furfuryl 
alcohol, acryloyl morpholine, Dicyclopentenylacrylate, dicyclopentanil acrylate, Acrylate 
of the caprolactone addition product of the acrylate of the caprolactone addition product 
of the dicyclopentenyl-oxy-ethyl-acrylate, isobornyl acrylate, 4, and 4-dimethyl -1 and 

3- dioxolane, the 3 -methyl -5, the 5-dimethyl -1, and 3-dioxolane etc. 

[0049] (1-2) The thing hexanediol diacrylate of a polyfunctional radical, neopentyl glycol 
diacrylate, Polyethylene -glycol diacrylate, tripropylene glycol diacrylate, Hydroxy 
pivalate neopentyl glycol ester diacrylate, The caprolactone addition product diacryiate 
of hydroxy pivalate neopentyl glycol ester, The acrylic acid addition product of the 
diglycidyl ether of 1,6-hexanediol, Hydroxypivalaldehyde and the diacrylate of the 
acetal compound of trimethylol propane, 2 and 2- screw [4-(AKURIRO yloxy diethoxy) 
phenyl] propane, 2 and 2-screw [4-(AKURIRO yloxy diethoxy) phenyl] methane, The 
diacrylate of a hydrogenation bisphenol ethyleneoxide addition product, tricyclodecane 
dimethanol diacrylate, Trimethylolpropane triacrylate, a pentaerythritol thoria 
chestnut rate, A trimethylol propane pro bilene oxide addition product thoria chestnut 
rate, A glycerol propylene oxide addition product thoria chestnut rate, dipentaerythritol 
hexaacrylate pentaacrylate mixture, The caprolactone addition product acrylate of 
dipentaerythritol, tris (AKURIRO yloxy ethyl) isocyanurate, 2 AKURIRO yloxy ethyl 
phosphate, etc. 

[0050] (2) Especially the photopolymerization initiator used by photopolymerization 
initiator this invention is not limited, and it can be used, choosing it from a well-known 
thing. The following are raised as an example of representation. 

[0051] (2-1) A carbonyl compound acetophenone system, a benzopihenone system, A 
Michler's-ketone system, a benzyl system, a benzoin system, a benzoin ether system, 
Sulfur (2;2) compound tetramethylthiuram monosulfide, such as benzyl dimethyl ketal, 
a benzoin benzoate system, and alpha -ASHIROK1 SIMM ester, In (3) thermoplastics 
constituent light regions, such as the Lynn (2-3) system compounds 2 and 4, such as 
thioxan tons, and 6*trimethyl benzoyl diphenylphospino KISHIDO, a thermoplastics 
constituent with high transparency, The thing excellent in optical properties other than 



transparency, such as a refractive index, a distributed property, and a rate of a 
birefringence, is desirable. As an example of representation, a polycarbonate, 
polymethylmethacrylate, a methyl phthalate homopolymer or a copolymer, polyethylene 
terephthalate, polystyrene, diethylene-glycol bisallyl carbonate, an acrylonitrile styrene 
copolymer, a methyl methacrylate styrene copolymer, Pori (-4-methyl pentene -l), etc. 
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are mentioned. ' 

[0052] (Constituent for micro -lens formation) The liquid (in this specification, it is also 
called the constituent for micro-lens formation) containing the raw material for forming 
a micro lens will, not be limited especially if the raw material for forming the above 
micro lenses is contained. 

[0053] What the liquid which consists of a monomer and a polymerization initiator, the 
thing which the monomer and the polymerization initiator are dissolving or distributing, 
the liquid which consists of oligomer and a polymerization initiator, the thing which 
oligomer and a polymerization initiator are dissolving or distributing, a monomer and 
oligomer, and a polymerization initiator are dissolving or distributing as a gestalt of the 
constituent for micro-lens formation is mentioned. 

[0054] (Constituent adhesion part for micro^lens formation) the suitable voice of this 
invention - it may set to the manufacture approach of a micro lens [ like ], and the 
constituent for micro-lens formation may be made to adhere to which part of the pattern 
by the wettability difference in a front face If it is the part and photocatalyst content 
layer to which wettability was changed preferably, it will be made to adhere to the part 
whose wettability improved, although you may make it adhere to the part which could 
be made to adhere to the part to which surface wettability was changed, or was not 
changed as long as it puts in another way. 

[0055] Wettability can make it able to adhere to a high part or a hydrophilic part, or 
wettability can make it adhere to a low part or a low critical table side energy part as a 
concrete example. When making the constituent for micro-lens formation adhere to a 
low critical table side energy part, a high critical table side energy part is preferably 
covered with dampening water beforehand, and as the constituent for micro-lens 
formation and a high critical table side energy part do not contact directly, they can 
make it adhere to a low critical table side energy part. 

[0056] (Adjustment of a micro-lens aspect ratio) the suitable voice of this invention -- 
- one of the big descriptions of the manufacture approach of a micro lens [ like ] is being 
able to perform very easily adjusting the focal distance of a micro lens, i.e., changing an 
aspect ratio. 

[0057] Drawing 4 is drawing which explains adjustment of the aspect ratio of such a 



micro lens using an example. On the transparence base material 1, the photocatalyst 
content layer 3 with low wettability with the constituent for micro -lens formation is 
formed, wettability with the constituent for micro-lens formation is high in a part of this 
photocatalyst content layer 3, and the photocatalyst content layer (conversion 
photocatalyst content layer 3' is said below) from which the wettability corresponding to 
the part to which the constituent for micro-lens formation is made to adhere changed is 
prepared in it. Furthermore on conversion photocatalyst content layer 3*, the 
constituent 2 for micro-lens formation has adhered. It is the example which carried out 
little adhesion of the constituent 2 for micro-lens formation, the constituent 2 for 
micro-lens formation of drawing 4 (a) is little, and since **** also spreads in whole 
conversion photocatalyst content layer 3', it can form a micro lens with the small long 
focal distance of an aspect ratio. In the constituent for micro-lens formation, it is the 
example of whenever [ middle ] which carried out amount adhesion, and an aspect ratio 
goes up as compared with drawing 4 (a), and, as for drawing 4 (b), a micro lens with a 
short focal distance is formed. Drawing 4 (c) is the example to which the constituent for 
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micro-lens formation was made to adhere in large quantities, even if the constituent 2 
for micro-lens formation is extensive, the constituent for micro-lens formation does not 
spread in the wettability low photocatalyst content layer 3, but a micro lens with the 
short high focal distance of an aspect ratio is formed. 

[0058] Thus, according to the manufacture approach of the micro lens of the suitable 
mode of this invention, the aspect ratio of a micro lens has an advantage easily 
controllable by the coating weight of the constituent for micro-lens formation per place. 
Moreover, since magnitude at the bottom is prescribed by the magnitude of a pattern, 
even if the amount of the constituent for micro-lens formation changes, magnitude at 
the bottom has the advantage not changing. Moreover, even if the location which 
adheres the constituent for micro-lens formation first has shifted somewhat, since the 
location of the constituent for micro-lens formation is corrected to the location of a 
pattern by wettability difference, it excels in the point that the very high micro-lens 
array of location precision can be manufactured. 

[0059] (Micro-lens array) In the manufacture approach of the micro lens of the suitable 
mode of this invention, a micro lens is arranged regularly suitably and a micro-lens 
. array is manufactured. Since the array of this micro-lens array and the configuration at 
the bottom support the pattern by wettability difference, the location of a micro lens and 
the precision of a configuration are high. Moreover, since the constituent for micro 
lenses can be made to adhere only to a wettability high part, adhesion becomes firmer 
and a micro lens with more high reinforcement can be manufactured. Moreover, the 



contact surface is not a circular chisel, since it can design in a polygonal configuration, 
compared with a circular lens, it is possible to make small area of parts other than a 
lens configuration object, and a micro-lens array with a high numerical aperture can be 
manufactured easily. Moreover, in this invention, when adhering the constituent for 
micro-lens formation with a spray coating method, an aspect ratio can be easily changed 
partially by changing the coating weight by the spray partially. 

[0060] A beam-of- light reflective component can be mentioned as another suitable mode 
of the optical element of beam-of-light reflective component this invention. As such a 
beam-of light reflective component, a reflecting plate, a scattered plate, and the light 
guide plate to which the back light of a liquid crystal display is led especially can be 
mentioned, for example. 

[0061] Especially if it is within the limits of this invention, it will not be limited, but 
such a manufacture approach of a beam-of-light reflective component can be 
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manufactured by preparing a reflecting layer in the front face, for example, after 
forming a micro lens or a micro-lens array by the aforementioned approach. In this case, 
the ingredient of the micro-lens configuration object used as a substrate may be not only 
the above-mentioned micro-lens ingredient but a nontransparent material. 
Furthermore, as long as the ingredient of this micro-lens configuration object itself 
reflects a desired beam of light, there may be no reflecting layer. 

[0062] The reflecting plate of the suitable mode of this invention can be used for the 
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light guide plate of the back light of the edge light method used for a liquid crystal 
display etc., its brightness is high, it is uniform and little lighting of an 

angle of -visibility limit of it is attained from the present thing 

[0063] In this invention, when adhering the constituent for micro-lens formation with a 
spray coating method, an aspect ratio can be partially changed easily by changing the 
coating weight by the spray partially. In the light guide plate of the edge light method of 
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a liquid crystal display, the method of changing this aspect ratio partially is useful, 
when manufacturing the light guide plate which raised the rate of dispersion so that the 
distance from a light separates, in order to obtain a uniform back light. 
[0064] Although the ingredient which constitutes the reflecting layer formation 
approach reflecting layer will not be limited especially if the beam of light to need can be 
reflected, it can mention various metallic materials especially aluminum, silver, gold, 
etc., for example. Although especially the formation approach of a reflecting layer that 
consists of such a metal layer is not limited, approaches, such as a vacuum deposition 
method, the sputtering method, a CVD method, a non-electric-field plating solution 
method, an electric-field plating solution method, and a coating method, can be used. 



[0065] the front face which has the front face which said wettability back depends for 
being in base material this invention - the photocatalyst content layer may be 
preferably formed on the base material. The ingredient which constitutes this base 
material will not be limited, especially if a layer can be formed itself or on it, and the 
pattern by wettability difference can be formed in a front face and an optical element 
can be formed. Although you may be the thing of colored opacity, if a base material is 
used as the base material of light transmission nature at a base material using a 
colorless or colored transparent material when jan optical element is a micro lens, it does 
not need to remove a lens from a base material at a next process, and is greatly effective 
in manufacture of a micro*lens array. As an ingredient of such a base material, if 
generally used for manufacture of a micro-lens array, it will not be limited, but you may 
be any of an inorganic material and an organic material, for example, plastic film, such 
as soda glass, quartz glass, optical glass, BSC7 by Hoya Corp. etc. and the glass for 
(electronics) (alkali free glass etc.) and translucent ceramics, a polycarbonate, a methyl 
methacrylate single polymer or a copolymer, polyethylene terephthalate, and 
polystyrene, a sheet plastic, etc. can be mentioned preferably. 

[0066] The configuration of a base material and thickness can be gestalten which can be 
changed according to an application and are usually used. 

[0067] A mold can be manufactured by the ability using the optical element of duplicate 
approach this invention from the original edition as the original edition, and an optical 
element can also be further formed based on the mold. This approach can restrain an 
optical element production process, is released from constraint of the ingredient of an 
optical element, and is the manufacture approach of an optical element with a high 

degree of freedom. Moreover, according to this approach, the productivity of an optical 
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element can be raised further. 

[0068] Drawing 5 is drawing explaining an example of the approach of manufacturing a 
mold by using the optical element of this invention as the original edition, and 
reproducing an optical element farther based on the mold. In this example, as shown in 
drawing 5 (a), the metal mold 13 is raised from the optical element original edition 12. 
Subsequently, the imprint drum 14 which attached this metal mold 13 as shown in 
drawing 5 (b), The film base material 18 is attached in the duplicate equipment 17 
which has the ultraviolet-rays hardening resin tub 15 and a black light 16. The optical 
element which has a lens configuration on a film base material can be continuously 
reproduced by rotating the imprint drum 15 for a process [ make / sticking the metal 
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mold 13 and the film base material 18 containing ultraviolet-rays hardening resin / it / 
harden by performing UV irradiation ]. After the duplicate of an optical element can be 



used as the optical element of a desired dimension by cutting with the cutter implement 
19. 

[0069] A protection-from -light layer can be suitably prepared in the micro lens of the 
suitable mode of protection*from -light layer this invention. This protection-from-light 
layer is formed corresponding to the location and configuration of a micro lens, and it is 
prepared so that the unnecessary beam of light of the perimeter of a micro lens may not 
carry out incidence to a micro lens. A protection-from-light layer is more preferably 
prepared in a micro-lens array. 

[0070] In the suitable mode of this invention, the formation approach of a 
protection-from light layer is formed using a wettability difference like [ it is desirable 
and / formation of this protection-from-light layer ] formation of a micro lens, although 
not limited. Form the pattern by the wettability difference for forming the 
protection-from-light layer pattern corresponding to a lens pattern in the rear face 
which is specifically the side which does not form the lens of a transparence base 
material, the constituent for protection-from-light stratification is made to adhere to the 
part which has the specific wettability of the protection-from-light layer pattern of a 
base material, and the lens which has a protection -from -light layer is manufactured by 
stiffening the constituent for protection -from-hght stratification. < 
[0071] Although it will not be limited especially if general as an ingredient which forms 
a protection-from-light layer, the protection-from-light nature resin thin film formed 
using the coating material which consists of acrylic thermoplastics which contains 
carbon black, for example is mentioned. 

[0072] The micro-lens array which is the suitable mode of use this invention to image 
pick-up equipment can be suitably used as components adjoined or stuck to an image 
sensor called CCD in order to raise the photosensitivity of image pick-up equipment. In 
this case, it is desirable to prepare a protection-from-light layer for the reasons of 
avoiding the bad influence to the property of the contrast fall by the stray light etc. 
preferably. Moreover, in order to raise the permeability of light, for the reason for 
preventing coloring of the photocatalyst content layer by interference of light etc., it is 
desirable to make a photocatalyst content layer thin, and it may be 0.2 micrometers or 
less more preferably the thickness of 1 micrometer or less suitably. 
[0073] The micro-lens array which is the suitable mode of display this invention can be 
suitably used as components adjoined or stuck to the display of a liquid crystal display 
etc. in order to raise the brightness to the direction of a viewer. In this case, in order to 
suppress the effect of surrounding outdoor daylight, such as indoor lighting and 
sunlight, preferably and to raise display image quality, it is desirable to prepare a 



protection-from-light layer. Moreover, in order to raise the permeability of light, it is 
desirable to make a photocatalyst content layer thin for the reason for preventing 
coloring of the photocatalyst content layer by interference of light etc., and it may be 0.2 
micrometers or less more preferably the thickness of 1 micrometer or less suitably. 
[0074] 

[Example] Although an example explains this invention further below at a detail, this 
invention is not limited to these. 

[0075] Example 1 (photocatalyst content film) isopropyl alcohol 3g, ORGANO siloxane 
(Toshiba Silicone TSL8113) 0.4g, fluoro alkoxysilane MF160E(TOKEMU products) 0.3g, 
and photocatalyst inorganic coating agent ST-K0ldshihara Sangyo) 2g were mixed. 
This solution was applied on the quartz-glass transparence base material with the spin 
coating method. By drying this for 10 minutes at the temperature of 150 degrees C, 
hydrolysis and a polycondensation reaction were advanced and the transparent layer of 
0.1 micrometers of thickness by which the photocatalyst was firmly fixed in 
organopolysiloxane was able to be obtained. Pattern exposure was carried out [ on this 
photocatalyst content layer ] through the mask for 30 seconds with the illuminance of 
30 mW/cm2 with the mercury lamp. Consequently, the pattern with which wettability 
differs in the exposure section and the unexposed section was formed. As a result of 
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measuring the contact angle over water with a contact angle measuring instrument 
(consonance interface science CA-Z mold), the contact angle of the water of 142 degrees 
and the exposure section of the contact angle of the water of the unexposed section was 
10 degrees or less. 

[0076] On the example 2 (electrostatic spray coat) quartz-glass transparence base 
material, the photocatalyst content layer of example 1 publication was applied with the 
spin coating method, and the transparent layer of 0.1 micrometers of thickness was 
formed. 

[0077] The circular pattern with an opening diameter of 40 micrometers carried out 
pattern exposure for 30 seconds with the illuminance of 30 mW/cm2 with the mercury 
lamp at the photocatalyst content layer on a quartz-glass transparence base material 
through the negative photomask for micro -lens array creation given to 50-micrometer 
pitch. 

[0078] Consequently, the pattern with which wettability differs in the exposure section 
and the unexposed section in the photocatalyst content layer on a quartz-glass 
transparence base material was formed. 

[0079] Ultraviolet curing mold monomer (2 organic-functions acrylate monomer: Nippon 
Kayaku KAYARADPEG400DA) lOOOg and 50g (DAROKYUA 11.73 made from tiba 



speciality KEMIKARUZU) of hardening initiators were mixed, and it agitated for 3 
minutes. When the obtained mixed liquor was completely applied with the average 
injection drop particle size of 0.5-1.0 micrometers by the Nordson aero coat system on 
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the photocatalyst content layer on the above-mentioned quartz-glass transparence base 
material, mixed liquor adhered only to the exposure part (circular pattern part with a 
diameter of 40 micrometers), and it became a lens configuration. When it applied 
completely on the photocatalyst content layer on said quartz-glass transparence base 
material and this was exposed for 10 seconds cm 30mW /at the illuminance of 2 with the 
mercury lamp on the spreading, conditions which can form the 10-micrometer uniform 
film on the surface of quartz glass, the diameter of 40 micrometers, height of 15 
micrometers, and the micro-lens array of an aspect ratio 0.375 were obtained. 
[0080] On the example 3 (electrostatic spray coat + supersonic wave) quartz-glass 
transparence base material, the photocatalyst content layer of example 1 publication 
was applied with the spin coating method, and the transparent layer of 0.2 micrometers 
of thickness was formed. 

[0081] The circular pattern with an opening diameter of 40 micrometers carried out 
pattern exposure for 30 seconds with the illuminance of 70 mW/cm2 with the mercury 
lamp at the photocatalyst content layer on a quartz-glass transparence base material 
through the negative photomask for micro-lens array creation given to 50-micrometer 
pitch. 1 

[0082] Consequently, the pattern with which wettability differs in the exposure section 
and the unexposed section in the photocatalyst content layer on a quartz-glass 
transparence base material was formed. 

[0083] Ultraviolet curing mold monomer (PO conversion glyceryl triacrylate: beam set 
720 made from the Arakawa chemical industry) lOOOg and 50g (DAROKYUA 1173 
made from tiba speciality KEMIKARUZU) of hardening initiators were mixed, and it 
agitated for 3 minutes. The obtained mixed liquor was completely applied with the 
average injection drop particle size of 0.5- 1.0 micrometers by the Nordson aero coat 
system on the photocatalyst content layer on the above-mentioned quartz-glass 
transparence base material. Since this mixed liquor had low surface energy, it was not 
based on an exposure pattern but the granular monomer adhered to the whole surface. 
When the 40kHz supersonic wave was added to this with the Branson super sonic -wave 
transmitter (S7040-12), mixed liquor became only an exposure part (circular pattern 
part with a diameter of 40 micrometers) with the assembly and the lens configuration. 
When it applied completely on the photocatalyst content layer on said quartz-glass 
transparence base material and this was exposed for 10 seconds cm 30mW /at the 



illuminance of 2 with the mercury lamp on the spreading conditions which can form the 
5 -micrometer uniform film on the surface of quartz glass, the diameter of 40 
micrometers, height of 10 micrometers, and the micro-lens array of an aspect ratio 0.25 
were obtained. 

[0084] On the example 4 (steamy membrane formation) quartz-glass transparence base 
material, the photocatalyst content layer of example 1 publication' was applied with the 
spin coating method, and the transparent layer of 0.1 micrometers of thickness was 
formed. 

[0085] The circular pattern with an opening diameter of 40 micrometers carried out 
pattern exposure for 30 seconds with the illuminance of 30 mW/cm2 with the mercury 
lamp at the photocatalyst content layer on a quartz-glass transparence base material 
through the negative photomask for micro-lens array creiation given to 50-micrometer 
pitch. 

[0086] Consequently, the pattern with which wettability differs in the exposure section 
and the unexposed section in the photocatalyst content layer on a quartz-glass 
transparence base material was formed. 

[0087] Ultraviolet curing mold monomer (2 organic-functions acrylate monomer' Nippon 
Kayaku KAYARADPEG400DA) lOOOg, 50g (DAEOKYUA 1173 made from tiba 
speciality KEMIKARUZU) of hardening initiators, and 50g (MEHQ made from pure 
chemistry) of thermal polymerization inhibitor were mixed, and it agitated for 3 
minutes. When the obtained mixed liquor was heated at 140 degrees C and steamy 
membrane formation was performed for 2 minutes with the steamy membrane 
formation equipment shown in drawing 2 on the photocatalyst content layer on the 
above-mentioned quartz-glass transparence base material, mixed liquor adhered only to 
the exposure part (circular pattern part with a diameter of 40 micrometers), and it 
became a lens . configuration. When this was exposed for 10 seconds with the 
illuminance of 30 mW/cm2 with the mercury lamp, the diameter of 40 micrometers, 
height of 20 micrometers, and the micro-lens array of an aspect ratio 0.5 were obtained. 
[0088] On the example 5 (steamy membrane formation + supersonic wave) quartz-glass 
transparence base material, the photocatalyst content layer of example 1 publication 
was applied with the spin coating method, and the transparent layer of 0.2 micrometers 
of thickness was formed. 

[0089] The circular pattern with an opening diameter of 40 micrometers carried out 
pattern exposure for 30 seconds with the illuminance of 70 mW/cm2 with the mercury 
lamp at the photocatalyst content layer on a quartz-glass transparence base material 
through the negative photomask for micro-lens array creation given to 50-micrometer 



pitch. 

[0090] Consequently, the pattern with which wettability differs in the exposure section 
and the unexposed section in the photocatalyst content layer on a quartz-glass 
transparence base material was formed: 

[0091] Ultraviolet curing mold monomer (PO conversion glyceryl triacrylate* beam set 
720 made from the Arakawa chemical industry) lOOOg, 50g (DAROKYUA 1173 made 
from tiba speciality KEMIKARUZU) of hardening initiators, and 50g (MEHQ made 
from pure chemistry) of thermal polymerization inhibitor were mixed, and it agitated 
for 3 minutes. The mixed liquor obtained with the steamy membrane formation 
equipment shown in drawing 2 was heated at 140 degrees C, and steamy membrane 
formation was carried out for 2 minutes on the photocatalyst content layer on the 
above-mentioned quartz-glass transparence base material. Since this mixed liquor had 
low surface energy, it was not based on an exposure pattern but the granular monomer 
adhered to the whole surface. When the 40kHz supersonic wave was added to this with 
the Branson super sonic- wave transmitter (S 7040- 12), mixed liquor became only an 
exposure part (circular pattern part with a diameter of 40 micrometers) with the 
assembly and the lens configuration. When this was exposed for 10 seconds with the 
illuminance of 30 mW/cm2 with the mercury lamp, the diameter of 40 micrometers, 
height of 17 micrometers, and the micro-lens array of an aspect ratio 0,425 were 
obtained. 

[0092] On the example 6 (steamy membrane formation, initiator arriving-first method) 
quartz-glass transparence base material, the photocatalyst content layer of example 1 
publication was applied with the spin coating method, and the transparent layer of 0.2 
- micrometers of thickness was formed. 
[0093] The circular pattern with an opening diameter of 40 micrometers carried out 
pattern exposure for 30 seconds with the illuminance of 70 mW/cm2 with the mercury 
lamp at the photocatalyst content layer on a quartz-glass transparence base material 
through the negative photomask for vmicro lens array creation given to 50-micrometer 
pitch. 

[0094] Consequently, the pattern with which wettability differs in the exposure section 
and the unexposed section in the photocatalyst content layer on a quartz -glass 

• * 

transparence base material was formed. 

[0095] When the hardening initiator (DAROKYUA 1173 made from tiba speciality 
KEMIKARUZU) was applied at the rate of 0.02 mm/sec in the dip coater on the 
photocatalyst content layer in which the pattern with which the above-mentioned 
wettability differs was formed, it adhered only to the exposure part (circular pattern 



part with a diameter of 40 micrometers). 

[0096] Ultraviolet curing mold monomer (PO conversion glyceryl triacrylate- beam set 
720 made from the Arakawa chemical industry) lOOOg and 50g (MEHQ made from pure 
chemistry) of thermal polymerization inhibitor were mixed, and it agitated for 3 
minutes. The mixed liquor obtained with the steamy membrane formation equipment 
shown in drawing 2 was heated at 140 degrees C, and steamy membrane formation was 
carried out for 3 minutes on the photocatalyst content layer in which the 
above-mentioned hardening initiator adhered on the pattern. It was not based on an 
exposure pattern but the granular monomer adhered to the whole surface. 
[0097] When it rinsed after exposing this for 10 seconds with the illuminance of 30 
mW/cm2 with a mercury lamp, the monomer of an unexposed part was flushed and 
obtained the diameter of 40 micrometers, height of 20 micrometers, and the micro-lens 
array of an aspect ratio 0.5. 

[0098] On the example 7 (scattered plate- steamy membrane formation, metal vacuum 
evaporationo) quartz-glass transparence base material, the photocatalyst content layer 
of example 1 publication was applied with the spin coating method, and the transparent 
layer of 0.2 m of thickness was formed. 

[0099] The circular pattern with an opening diameter of 100 micrometers carried out 
pattern exposure for 30 seconds with the illuminance of 70 mW/cm.2 with the mercury 
lamp at the photocatalyst content layer on a quartz- glass transparence base material 
through the negative photomask for micro-lens array creation given to 110-micrometer 
pitch. 

r 

[0100] Consequently, the pattern with which wettability differs in the exposure section 
and the unexposed section in the photocatalyst content layer on a quartz-glass 

■ 

transparence base material was formed. 

[0101] Ultraviolet curing mold monomer (2 organic-functions acrylate monomer : Nippon 
Kayaku KAYARADPEG400DA) 1000g 7 50g (DAROKYUA 1173 made from tiba 
speciality KEMIKARUZU) of hardening initiators, and 50g (MEHQ made from pure 
chemistry) of thermal polymerization inhibitor were mixed, and it agitated for 3 
minutes. When the obtained mixed liquor was heated at 140 degrees C and steamy 
membrane formation was performed for 5 minutes with the steamy membrane 
formation equipment shown in drawing 2 on the photocatalyst content layer on the 
above-mentioned quartz-glass transparence base material, mixed liquor adhered only to 
the exposure part. This was exposed and hardened for 10 seconds with the illuminance 
of 30 mW/cm2 with the mercury lamp. 

[0102] When vacuum deposition of the aluminum was carried out in 5000A in thickness 



all over the photocatalyst content layer in which the above-mentioned ultraviolet-rays 
hardening resin layer was formed, the optical scattered plate with the projection 
configuration of an aspect ratio 0.4 was obtained. 

[0103] On the example of comparison 1 (spin coat) quartz-glass transparence base 
material, the photocatalyst content layer of example 1 publication was applied with the 
spin coating method, and the transparent layer of 0.2 micrometers of thickness was 
formed. " . . 

[0104] The circular pattern with an opening diameter of 40 micrometers carried out 
pattern exposure for 30 seconds with the illuminance of 70 mW/cm2 with the mercury 
lamp at the photocatalyst content layer on a quartz-glass transparence base material 
through the negative photomask for micro-lens array creation given to 50-micrometer 
pitch. 

[0105] Consequently, the pattern with which wettability differs in the exposure section 
and the unexposed section in the photocatalyst content layer on a quartz-glass 
transparence base material was formed. 

[0106] Ultraviolet curing mold monomer (2 organic- functions acrylate monomer: Nippon 
Kayaku KAYARADPEG400DA) . lOOOg and 50g (DAROKYUA 1173 made from tiba 
speciality KEMIKARUZU) of hardening initiators were mixed, and it agitated for 3 
minutes. When the obtained mixed liquor was completely applied in 500rpm by the spin 
coater, mixed liquor adhered only to the'exposure part (circular pattern part with a 
diameter of 40 micrometers). When this was exposed for 10 seconds with the 
illuminance of 30 mW/cm2 with the mercury lamp, it was 50000A in the diameter of 40 
micrometers, and height, and was an aspect ratio 0.0125. 

[0107] Moreover, when the above-mentioned monomer was applied, on the 

above-mentioned photocatalyst content layer at the rate of 500 or less rpm at the time of 

spin coating, the film of uniform thickness was formed in the whole surface. 

[0108] On the example of comparison 2 (blade coat) quartz-glass transparence base 

material, the photocatalyst content layer of example 1 publication was applied with the 

spin coating method, and the transparent layer of 0.2 micrometers of thickness was 

formed. 

[0109] The circular pattern with an opening diameter of 40 micrometers carried out 
pattern exposure for 30 seconds with the illuminance of 70 mW/cm2 with the mercury 
lamp at the photocatalyst content layer on a quartz-glass transparence base material 
through the negative photomask for micro-lens array creation given to 50-micrometer 
pitch. 

[0110] Consequently, the pattern with which wettability differs in the exposure section 



and the unexposed section in the photocatalyst content layer on a quartz-glass 
transparence base material was formed. 

[Olll] Ultraviolet curing mold monomer (2 organic-functions acrylate monomer: Nippon 
Kayaku KAYARADPEG400DA) lOOOg and 50g (DAROKYUA 1173 made from tiba 
speciality KEMIKARUZU) of hardening initiators were mixed, and it agitated for 3 
minutes. When the obtained mixed liquor was completely applied about the gap of 1 
micrometer in the blade coating machine on the photocatalyst content layer on the 
above-mentioned quartz-glass transparence base material, mixed liquor adhered only to 
the exposure part (circular pattern part with a diameter of 40 micrometers). When 
pattern exposure of this was carried out for 10 seconds with the illuminance of 30 
mW/cm2 with the mercury lamp, it was 8000Ain the diameter of 40 micrometers, and 
height, and was an aspect ratio 0.02. 

[0112] Moreover, the film of uniform thickness was formed all over **, alias ******** on 

the above-mentioned photocatalyst content layer in the above-mentioned monomer 

about the gap of 1 micrometers or more at the time of blade coating. 

[0113] On the example of comparison 3 (DIP coat) quartz-glass transparence base 

material, the photocatalyst content layer of example 1 publication was applied with the 

spin coating method, and the transparent layer of 0.1 micrometers of thickness was 

formed. 

[0114] The circular pattern with an opening diameter of 40 micrometers carried out 
pattern exposure for 30 seconds with the illuminance of 30 mW/cm2 with the mercury 
lamp at the photocatalyst content layer on a quartz-glass transparence base material 
through the negative photomask for micro-lens array creation given to 50-micrometer 
pitch. 

[0115] Consequently, the pattern with which wettability differs in the exposure section 
and the unexposed section in the photocatalyst content layer on a quartz-glass 
transparence base material was formed. 

[0116] Ultraviolet curing mold monomer (2 organic-functions acrylate monomer: Nippon 
Kayaku KAYARADPEG400DA) lOOOg and 50g (DAROKYUA 1173 made from tiba 
speciality KEMIKARUZU) of hardening initiators were mixed, and it agitated for 3 
minutes. When this in which mixed liquor adhered only to the exposure part (circular 
pattern part with a diameter of 40 micrometers) when the mixed liquor obtained in the 
dip coater was applied on the photocatalyst content layer on a quartz-glass 
transparence base material at the rate of 0.1 mm/s was exposed for 10 seconds with the 
illuminance of 30 mW/cm2 with the mercury lamp/ it was 1 micrometer in the diameter 

* • 

of 40 micrometers, and height, and was an aspect ratio 0.025. 



[0117] Moreover, when the above-mentioned monomer was applied on the 
above-mentioned photocatalyst content layer at the rate exceeding 0.1 mm/s at the time 
of DIP coating, the film of uniform thickness was formed in the whole surface. 
[0118] 

[Effect of the Invention] By this invention, an aspect ratio can offer the approach that a 
high optical element and such an optical element can be efficiently manufactured by the 
large area in large quantities at an easy process. If the micro lens which has such a high 
aspect ratio is used, it is useful to angle -pf- visibility increase of a liquid crystal display, 
condensing effectiveness increase of CCD, etc. 



[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing ll Drawing 1 is drawing explaining an example of the spray coating method in 
this invention. 

fDrawing 21 Drawing 2 is drawing explaining an example of the steamy 
forming- membranes method in this invention. 

fDrawing 3l Drawing 3 is drawing explaining the case where add the vibration in this 
invention and an optical element is manufactured. 

[Drawing 41 Drawing 4 is the explanatory view of adjustment of the aspect ratio of the 
micro lens in this invention. 

[Drawing 51 Drawing 5 is drawing explaining an example of the duplicate approach of 
an optical element. 
[Description of Notations] 

1 Base Material 

2 Constituent for Micro -Lens Formation 

2' Constituent for micro-lens formation adhering to a low surface energy part 

3 Photocatalyst Content Layer 

3 f Denaturation photocatalyst content layer 

4 Spray Coater 

5 Constituent Myst for Micro-Lens Formation 

6 Ultraviolet Curing Monomer 

7 Heating Heater 

8 Monomer Steam 

9 Cooling Water 

10 Trap 

11 Vacuum Pump 

* 

12 Optical Element Original Edition 



13 Metal Mold 

14 Imprint Drum 

15 Ultraviolet- Rays Hardening Resin Tub 

16 Black Light 

17 Duplicate Equipment 

18 Film Base Material 

19 Cutter Implement 



[Translation done.] 
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-^y ^ F^ri/^n fcVW h y t -Zf Y*r*y i/yy ; y - 
* y p^t^p \?)V**f-)V-y* Y*c*y*yyiy^ y 

y y u*c*yzf* tvu h y y Y^>->7^^ y 

y u*c*y?v \f;v Y y ^ b^risi/y^, y — 
y x^^r-y^fu Y V ^ y~?xii&*c*y*yy >\ 30 

y-^fT? y n^i/^pi tr/u h y t -:/ h^v-v^ 

X ; y-r^yT^P^Mf/^ h^r^>7^ y— 

r y 7 p p tvuy f h ^ y y y-r^y-y 
Pt>hyy h^r^>7^ v~r^77 p ptvuhyx 

h^v'^/yVs 7-7$7 7 P Pt°;Uhy^y7 P P^ :3 r> / 

Y-r^y^ptvi/hy t-^hm^y; 

y-y;^7 P h7 p Pt: 0 ;Mf/Vv ? y y — 

J/uX^Y-yv tVi^^/Uv^ Y^r^yi/y^y . y—*fc 
^7 P hyPtVH>yy h^r^7^ y-^/l-Xzf Yy' 

otv>hyxh^r^>7^ v — tfls-ftyr v^fxi tvv- h 40 

V 4 y^vtf*c^i/y^, y-*;vjjzfY7ti\?;vY}) 
t Y5ris*yy > ; /3 — (3, 4 -^/tf^v-v^ 
^ri//U) xf/Uhyy h^r^7^ 0 - (3, 4-^ 
Jtf^v'v'^ n-^vVl-) xf^hyxh^^>7^ 

[0027] £/-c, /My^-at, #m#^b<f* 

^/u^-nT/i-^/i-K^-s^'r^^y S'nSrl^Srfflv^ 
>-£)<7) im^fcfi2S^-L^P7K^S§^, **P7K# 50 
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CF 3 (CF 2 ) 3 CH 2 CH 2 S i (OCH 3 ) 3 
CF 3 (CF 2 ) 5 CH 2 CH 2 S i (OCH3) 3 
CF3 (CF 2 ) 7 CH 2 CH 2 S i (OCH3) 3 
CF 3 (CF 2 ) 9 CH 2 CH 2 S i (OCH3) 3 
(C F 3) 2 CF (CF 2 ) 4 CH 2 CH 2 S i (OCH3) 3 
(C F 3) 2 CF (CF 2 ) 6 CH 2 CH 2 S i (OCH3) 3 
(CF 3) 2 CF (CF 2 ) 8 CH 2 CH 2 S i (OCH3) 3 
CF 3 (C 6 H4) C 2 H 4 S i (OCH3) 3 
CF 3 (CF 2 ) 3 (C 6 H 4 ) C 2 H 4 S i (OCH 3 ) 3 
CF 3 (CF 2 ) 5 (C 6 H 4 ) C 2 H 4 S i (OCH3) 3 
CF 3 (CF 2 ) 7 (C 6 H 4 ) C 2 H 4 S i (OCH3) 3 
CF 3 (CF 2 ) 3 CH 2 CH 2 S i CH 3 (OCH3) 2 
CF 3 (CF 2 ) 5 CH 2 CH 2 S i CH 3 (OCH 3 ) 2 . 
CF 3 (CF 2 ) 7 CH 2 CH 2 SiCH 3 (OCH3) 2 
CF 3 (CF 2 ) 9 CH 2 CH 2 S i CH 3 (OCH3) 2 
(C F 3) 2 CF (CF 2 ) 4 CH 2 CH 2 S i CH 3 (OC 

H 3> 2 

(C F 3) 2 CF (CF 2 ) 6 CH 2 CH 2 S i CH 3 (OC 
H 3) 2- 

(C F 3) 2 CF (CF 2 ) 8 CH 2 CH 2 S i CH 3 (OC 
H 3> 2 

CF 3 (C 6 H 4 ) C 2 H 4 SiCH 3 (OCH3) 2 
CF 3 (CF 2 ) 3 (C 6 H 4 ) C 2 H 4 S i CH 3 (OC 

H 3 ) 2 

CF 3 (CF 2 ) 5 (C 6 H 4 ) C 2 H 4 S i CH 3 (OC 
H 3> 2 

CF 3 (CF 2 ) 7 (C 6 H 4 ) C 2 H 4 S i CH 3 (OC 
H 3> 2 

CF 3 (CF 2 ) 3 CH 2 CH 2 S i (OCH 2 CH 3 ) 3 
CF 3 (CF 2 ) 5 CH 2 CH 2 S i (OCH 2 CH 3 ) 3 
CF 3 (CF 2 ) 7 CH 2 CH 2 S i (OCH 2 CH 3 ) 3 
CF 3 (CF 2 ) 9 CH 2 CH 2 S i (OCH 2 CH 3 ) 3 
CF 3 (CF 2 ) 7 S0 2 N (C 2 H 5 ) C 2 H 4 CH 2 S i 
(OCH3) 3 

±m<D J: 0 tzyjvJm 7;u^;wS^tt5^ y 

[0028] ttris (2) oRfEtt^y ^-yt utis. 

-(Si (R 1 ) (R 2 ) O) n - 

1-10 <7Dg& t U < f±#e&<aT/l^K r /W^r = 
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R 1 *5 X X*/tL fcf* R 2 tfi * i><D&mW^* 

[0029] WISo^/MtV #y £ 

[0030] (atftkHE^ai-ffl^s-t^ffi^ja^) * 

B**— ^T^*^ MIM : N I KKOL B 
L, BC, BO. BB^U — X^(D^>(t7K^^^#. 
ffifiH4£»Jx 7a^/it8:ZONYL F S Nx FS - 
O, »M:t-7ayS-14K 145, 
^y«:^^775/^F-141, 14 4, ^ 
*!:7^-v?xyhF-2 0 0, F25K ^>f*^I 
mSt : 0 1, 4 0 2. * U — 3i A 

: :7n^ — KFC-170, 17 6 ^<7}:7 s/iit^&a 

-et^o ^a-v'ss, r=-*^m. 

[0 0 3 1] Sfc, *«Wl-»iiJwffl^e>ttS3fe*JSE^ 
mzK^^WBB, 7x;-/«, #ye>u-*>\ 

7 ^; y #y#— K #y*fttr-^ ;Ky 

u-^> #yft»tr=/K *7--f 7tfy^;*7VK *Ky 
xt^D;>k pyy, i#y iM^r-f h\ =tfy 

[0032] oj&a^ao ^tt^^ra 

[0033] ftmmm&^t*m$;Wii:m^zm&^ m 
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[0 0 3 4] (*««t*^ S*Sfi8it*«) tfittMESr 
iR. "T«3tJ»x *^^ffi> rftfc^aftj: IP t £ tin 

[o o 3 5] mz-ttfttimk ut> r*7-^-ifS^^^ 

TtZ>Z.kfcX$Z>o 
[0 0 3 6] — ^— hfe 

•^-*-< fc*>#£Ut\, ^7 p i/-^-^i:U<l Tfe^ 

««c«8*«»^ J: 5 tWSMfc u - comwom* k BfrfE 

\zx7is—ttmM%mk$itZ>z.klzj:V), ffl^tt^r 
[0 0 3 7] Hitt*^!'- 3 — Hfe«>— «*RW-rs 

[oo3 8] ^saajafe 

mm&®&Mmte¥&*m~£yM%k^ *<Dm$Lk 

50 ^^iR^^fflaa^tt^ib^ u^i-< 



(7) 

VI 

[0039] B2 ttM&&m&<D-m*viwirz>mx-&> 

«^ey-r- 6 £ADf& e — * — 7 T^P$W-£ :tCJ:o 
5. f+#L/L-^>f ^p U^XM&mU&Mte. c<Dmx- 10 

ftp, M^nitiaot^t^o 

[0 0 4 0] MtftMjfc»fe 

BBS: f+#S*. SftSiirfc^, S^lifl*&#J<a&v^#lc 

a* Bjtetta* £> s ft if x *> 6 o 

[0 04 1] gftfflJP 

^aiM^^lR^^Kafi^ft^^^Xtt, *XU-=*- 

BBfflJ*«ftj5 s f+#b*i/>d^ ***-7-**ffi«U«<b^*ffi 

tt<Dfiv^ffi.ct>»JIBa**d s f+»i"S^fBttdSfc 19 . 
«a^SrfS^14<DiSv^gp^i^^-5r k&X£tt\\Xtb 40 

[0 0 4 2] **M^*5Jt-6tB»f+J0*fttt. W-K^ 

[0043] H3fi, z.<D£?\zmw)&mnL>xyt¥m 
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^h^#f Lt^5o -fctf>«^ 03 (b) J: 5 

^5<biS3 (c) c^fj; 9(--^-r * o is^xtetitmm 

[0044] -^-f ^ p U^X 

[0 0 4 5] Z.<D£5teWmtl,X&, WiffMfttt 

Wktt»8Bfi«Sl^ds*fi ^^offla-cfc 5 jfiu a^*.--^ 

[0046] (1) %mimmmu^m 

SrtTi*/^— • ftif"T**>S. --"Ci/^t 
[004 7] 5<C*y-^— > ty tt 

1-0 

[0 0 4 8] (1-1) W/itBStf) t> <E> 

;P7^ y I/- K 2-t Ko^r^W^yi/-h> 

y^i/xf/P7^y u-h, 7xy^ri/v?xf i/y^y 
yi/-hv / -;V7 x y -/VE 0#*D*ll:^ / n 7 ^ > 
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7y^^P7^ vi/ttWto<nT>7 y u— h^o io 

[0 0 4 9] (1-2) ^H'tfeS^cr) 

y— k hy7 p pifyy^y3-/^r^yi/-h, t 

r^yi/- K t Kp^'>^yyS^t^yf;^y 
3-;^xf;KOi;/P7^ hvWbDtt^T* y i'— 

— K 2, [4- (r^ y 

i/) 7x=:;U] :/u/> 0 >\ 2, 2-fcr* [4- (T* y 

h y p^y^ & j—fr&T* y k h y y 
^u — /i^p^y hyr^y k ^v^^y * y h 
— hyr^y y-hs h y y /v-Xpi^yypi tr 
u^a-aMM* h^fftm h y y k ^y ^yy/ 

xy^y /i—^u-t^ y y— h-<y^T^ y h 30 

^y^cnyxy h— /kd^^p byfWP 

ter^y i/-h, hyx (r^ y p*-r o^m^vu) 

y^T^U— hx 2-7^y P^P^ri/xf;l/^^7x 

[0 0 5 0] (2) *«^H*6aiJ 

-eteffi $ thzytm&mtm&&w&j£ s tie t <£> 

[0 0 5 1] ( 2 - 1 ) %/U7S~/Uik&go 

(2-2) -i^Vfc&m 

r h7^f^fl>7A^yt/U77'f K ^^^-i^yh 

ygt^ 

(2-3) yy^ft^ 

2, 4, 6 - h y ^ f /^yy^;^7xx;U7tX7 

(3) nftnriBttttnffijAtt 50 
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K #y t^frtt? y y- k **f-)\>-,9 y- h¥ 
M-a^^^ /c^^m^^s #y ^yy^yy* y- 

K ^yxf yy, yy^y =2— ;u^7 y 

-tk^-t k y n~ h y a- ■ ;*^yy*fi^ffcs y 
f/M^^yy-h-^f yy*i^ #y (-4- 

y^/y-<y^y-i) Sjas*tfe>*x6o 

[0 0 5 2] (v^^Pl/yXMfflMW -v^n 

[0053] >> n u^x^^mu^<o^mt lt 
m^w*^J^d5^»^fcf^»u-rv>-5tv)s ^y ^ 

-**^M^ja*e>tt*«fl^ ^-y^-i*-frH*ft*J 
=f -v- ^ fi^H*fe»J t fcfi^tfc u T ^ S t> 0) 

[0054] (^^f^uu yXMffl«ft#fS») 
X, -7^^ni/yXMffla*»fi, ^®(OjltLti^3S 

[0 0 5 5] U-Ctt. 

-f ^ n u yXMffilffift t JBBS**ii3i*/i"¥-»^ 
[0 0 5 6] (-e^T ^ pi yyXT^^ hittf>f^) * 

[00 5 7] gUte^GDJ: ^ p i/yX^7^ 

X^fr 1 ±^«-^>r ^ n i/yXMlMft £ 0>}H*Ltt 

WB3 0-»i:ii; -^^^ d uyXjgj«fflafifc*to}B 
ixttdSi«< N -7>f ^ p yyXMffl^^f+f 
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2 asf+3f LTV 0 4 (a) fi, -^^pUV 

lofi^^^f ^ p 1/ yX^Mt 6 c <h ^-c# 60 0 4 
(b) te> ^^p^XMWft^^SS^ttt 
*S*fc«aj-efe9. 04 (a) i:it8lT7^ hit 

6. 8 4 (c) "fi, ^^^yXMfflM^f 

m v *fcjfte»©«i ^ -< * n ix ^xa*^ s ^t^>o 

[0058] ^l(7)J:5tw. *«W<0»a««^^^^o 
'^—^(Dj:* £-emfe£tiZ>tiit>. W^p 

[0 0 5 9] W^nuyXTK) **Wa>»iaiB 

1^<5<7}T\ -^-f^ p u>-X(7){4@joJ:^^coft^^ii5 

^ ^ p u yXfflftS* Ztfm £ * 6 £ £ T* # £ ft & " 
J: 9 3fiB £ ft 0 x J: 9 J**©*^^ * n 

xa5SKt-e#£ 0 ««ffi«n«^-c*<. 

[0 0 6 0] jfcltftgJfjB^ 

Ttt, «ttf, £cft«u Mf^Xu 
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[0 0 6 1] Z<D± 5 *3t*|Rl**^^»5ft*fttt. * 
fEco^&i-J: ^ p uyXfc^^H^^ p UVX 

^ d uvx^ftift(Z)OTij:, _Lf£<o^^ p yyxm 
fciPSkf* ^3K*t!|sfxfcoTt J:v\ r<7)^ 

10 [0 0 6 2] *«M^^tB«|OR*tt5tt«*'r >f 

[0 0 6 3] *J8SH*3^X ^^oi/yXMM 

r*<<^ htfc^^W^s^Kft^^^-fc^-c* 
6 G :^r^ htbSraj^ftJ-asftS^s^ifef^ #J 

[0 0 6 4] RltW^ja^fe 
[0 0 6 5] 3^^^: 

uttt, — j&l^-f ^ p yyxr u^^iti-ffl^^^ 
^mtfyx. %^$7*. (hoy a (t*) Kbs 

if) &£xfmy£&K<7$y*Xs *y*-#*— ^ 



(10) 
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So 

[0 0 6 6] XflrflwaJtt, »*WU' JBJftfcJSCTasffc 
foo67] EM^l^2gMSfe 

[0 0 6 8] 0 5 fit, *««^)***-?'*:JWSi:UTa! 

g^— m : kUVM'tz>mx*ibZ>o z<Dmx~&. ms U) 
i^Tsk-rx 5 izft^m+mm i 2 ^p>^jr»^s 1 3 

ri~ 0 &ivCH5 (b) K:*i-J:5fc^ -<^^lSi l 
3 £Jft V ffi°t ttm^ K9 A 1 4 £ , K^MHCfbttllBW 1 
5 2: tt**HMf 1 6 1 7^^^^ - 20 

JKK3I1 3^7^;^«f#l 8 

<o^rm<Dyt¥m*k-tz>z t&x%z> 0 ., 
[oo69] mytm 

[0070] **?B^*fiBffi«i-*3v^rfi. T&ytm<w& 

vMfJT**>6SM{-. u^X/<^ — ^^*TJS:u^3£*B^ 
Kit"*-*. 

[0 0 7 1] a*Ji***i-'6*t»fc u-Cf±-«W*t 

[0 0 7 2] flMftjSIB^ ^fllffl 
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h&x%z>o ^<nw&. &&is<nmwz£z>=ti/ h7 

[0 0 7 3] gj^Xwf 

(^fflif X*$) 5 v >f ^ p u y X7 i/^ 

#£L<f*0. 2 (i.mHTttSo 
[0 0 7 4] 

[0 0 7 5] HifrPM 1 

/ ^rf y (MVy n-yT S L 8 1 1 3 ) 0. 4 
g, n 7;U3 =¥^V7 yMF - 1 6 0 E ( h~ >T 

j»-?x2??y) o. 3 g , fttemmm^-T^^irms 
t-koi (^mmm) 2 S &m&i,tz a 

»*bfe 0 £*t*l 5 Ot^flStl 0^R|Rit5^ 

o. i/im©SKftii»5^i^§fc 0 z<D^mm 

^•*«_h^;Jc«7 ^t-T 3 0 mW/ c m 2 ^0S,SX* 3 
[0 0 7 6] HjfeW2 

[0 0 7 7] MPffiIS4 0 n m^n^/^-y^5 0 

mS&mi^ M7 y7 P |: t 3 0 mW/ c m 2 (OBSX* 
3 0#ra^^"-^»3tbfe o 



(11) 
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[0 0 7 8] COJS*. ^^9^SW3E»«:±<Z53ttt 

[0 0 7 9] ^alfcWffcffl*/^-- (2*tfiT* y I — 
h^yv- : 0*ftIKKAYARADPEG4 0 0D 

a) i o o o g , ffl<ki*M (f /^^i/t y f ^ ^; 

^Xg^o^ril 7 3) 5 0 gS:ft&U 3#IW 

MUfc^^), (ii4 0ym(^)R^- 

Jl±l::£ffi**U rtb«:*«9^lwJ:9 3 OmW/ 
m* i^£l5juiru T*-<^ hi£0. 3 7 5 <0-v»f ^ o 
[0 0 8 0] jlgjgjlj 



= — h+jBMfift) ^tfy^aWXftft 20 
[0 0 8 1] 0 MmWR^-y^5 0 

[0 0 8 2] ^7XSP^^l^*tt 

[0 0 8 3] ^^>fb^y^- (poM^yty 
yhyr^yu-h: JWiMk*x«»if-A*y h 7 2 

0) iooog, wcb^j (f/^>tyf^^^ 

%/UXmyv*~Tl 1 7 3) 5 0 g«^U 3#P^ 
^TA|I-C, 5p^l«*tiR«3|&fil 0 . 5—1. O/im-C 

* 

/bo :w:y7yy^?16M§§ (S 7 0 4 0-1 

2) IIT40kHz^f^WDtf:^5s «3tSlJ 

7km7l/y P \^£ *) 3 0mW/cm 2 «t*l 0#MB 

hifcO. 2 5^^PUyX7WWc 0 
[0 0 84] 3«jS09 4 50 
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[0 0 8 5] HI P g&iE^ 4 0 /imOR^- ^#5 0 

St<a*Ji{-* Tki^^TSOmW/cm^iS-C 
[0 0 8 6] r^jfk ^^7^aWX*#±^3t« 

[0 0 8 7]MiMI^/^ (2tS7^DU- 
: 0*klSKAYARADPEG4 0 OD 

A) looog, K^Mtt^J (f^^tyr^-; 

^;^WP^ra71 1 7 3) 50g^W*S£^lt#J 
(*BEftfKME.HQ) 5 0gi8^U 3ftfflMWl> 

3 OmW/ c m^ilt 1 0»1* tf:^: H 
£140miiu il$20Mm, 7X^^ hlfcO. 5 <Z)-v-f 
^ d l/yX7M^c 0 
[0 0 8 8] jHfcgljS 

[0 0 8 9] HflPgflii:^4 0 u m<Dp]l&s<? — >fr 5 0 

ME**Ji^s 7Ri7y/i:T7 0mW/cm 2 «t ' 
3 o#M/<* — V»^:bfc 0 

[0 0 9 0] r.(7)^ N ^#y*aW£«fc±tf>3te*? 

[0091] **UhBflsffl*/^- (po^yty 
yhy7^yi/-h : J!tJM-ffc;*x*»tr— A-fey h 7 2 
0) 1 0 0 0 g , f ibUfeSi (f v't y f ^ ^; 

7//>xWn^a7 117 3) 5Ug, ?&*^Jh^J 
OEEftfSlMEHQ) 5 0g*ft^U 3 4>IB«i$U 

{f§§ (S7040-12) I- T 4 0kHz ^jBffJRSrft 
fr&fcmy^y^X y 3 0mW/cm 2 (ORSSTl 0# 
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MB3tUt-^ I^4 0nm, m$ 1 7 jinu 
^ hifcO, 4 2 5^^PUyXTKW:o 
[0 0 9 2] HiBgJ6 

/bo 

[0 0 9 3] Bflgffiig&4 0 »m<DF]J&s<? — >^ 5 0 

g££*fJil-. 7Ki7y7 P HT7 0mW/cm 2 «t 
[0 0 9 4] r^^m. qff^7^aW3£«rf*:±^3t« 

[0 0 9 5] ±fEC0^tt^S^^^°^-^^^^t^ 

^^/wC^n^T 1 1 7 3) Sr^ftT L*: £ C -5, 
(i^4 0/im(DRf/^-yS^) (D^lwft 

[0 0 9 6] jR^mw^ffi^ey-e- (po^y -try 

0) 1 0 0 0 g. f»a^ih»J (JfijEftfUMEHQ) 

5 o g u 3 ^Ma» ufc 0 ia 2 ^^-tnKsuaa 

[0 0 9 7] C tl^*«7 y/l- J: ^ 3 0 mW/ c m 2 

/to 

[0 0 9 8] %W$W " - 

^SrtiJ; 9fc#U mmo. 2m©SBMI^Mt 

[0 0 9 9] BflPffii&Sl 0 0 /im©n»?'<* — i'J&Sl 

1 0 Mmt'^fl:t^f:^^ n i/yX7 U"ff£*8/B 

3fe«UE^^rH^> 7k§7y7 P C-C7 0mW/cm 2 (Di 

[oioo] *&tf7xmw3z&ft±v>ytM 

[oioi] MiiRfti^/v- (2 iter* y u~ 

h^y-^— : 0ttllKAYARADPEG4 0 0D 
A) lOOOg, R^bMttffJ (f^^'>^r^; 
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^/^Wp^raTl 1 7 3) 5 0 g , il^Si^J 
(«Ift¥»MEHQ) 5 0g«r»^U 3^Wt#L 

0mW/cm 2 (DilT*10WI^ fflfclt 
[0 10 2] ±E^*^i»Wk»JMJi* s **StLfcft* 
MC$*Ji^^®^*S 5 0 0 O^^* hP-AICXT 
10 /U^^^Iflf:^^ T*^t hJfcO. 4 

[0 10 3] bbgjHgy 

U 1BJIC0. 2 Mm<D3^#B£^J*L7c 0 
[0 10 4] HPSIS4 0 MmOp]^-^5 0 

tt*#JHw. *«7 y^Ct 7 0 mW/ c m 2 t 
20 3 0&M^^ — ^«36Ufc« 

[0 10 5] Z.<D&^ ^i^$«rft±^*tt 

[0106] »#nnwbffl*/-^- (2 iter* y 

h^ey^— : 0ttI»KAYARADPEG4 0 0D 

a) looog, m\Mtm (f/^^tyf^^-; 

T^^Wn^aTl 1 7 3) 5 0 g^U 3^ 

««*u*: Q mbtitim i <&m& -\^x, so 

OrpmlCtiSMUc^r^ (K^4 0 

ft^TKiB^^l-J: «9 3 0mW/cm2(DWXi 0# 
H»*lfci:;^ IS4 0jim, il^500 0 0ty 
ho-AT'feD> T*'^ hJ£0. 0 12 5t*fco 

[0 10 7] tfc, XtV^-r^y^ 5 0 0 rp 

[0 10 8] it ^12 

40 (^U-K=»-h) 5^7^IHS^#±I^ 

[0 10 9] HI P gRiSS 4 0 umtDWj&stf-l/frS 0 

St^JIl^ *«7 y 7^(1 1 7 0 mW/ c m 2 (DffiSt 
[0 110] ^^7^SW^*±^5t* 
50 VjWg/££jh,fc 0 
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[oiii] m^mmtm^y^- utterly 

h^ey^— : 0ttl*!KAYARADPEG4 0 0 D 

a) looog, wntmnaffl (f/^^ty^-f*-5 

^XS^P^aTl 1 7 3) 5 0 gtil*U 3#fH 
/Co rtbSr*«9^^-J: 0 3 0mW/cm2(Dfi8SX* 

l o»IB^^ — 8:^4 0 Mm, ig£ 

8 0 0 0^^^^ hn- A-e$>9 N hJtO. 0 

[0 112] tfc, ^Iz-K^-f^y^ 1/xmJ^ 

[0 113] fcH&ffij3 

i ie«c(o * m ac* mm * * tr ^ = - x >r ^ \z x «) m 

[0 -1 1 4] BflP«|Si£&4 0 ^m^P3^-^5 0 
mS&mi^ *i7^|:t3 0mW/cm2^*-C 

[0 115] rtf>ifefjk ^3S^f7^aW3£«f#±^3te* 

[0116] ss^jRa^^y-v- {2 star* v u~ 

0*ftISKAYARADPEG4OOD 

A) i o o o g N mtmthM fr'tx^is* l )^fr% 

»;vX»^p^71 1 7 3) 5 0 g^U 3^1 
0. 1 mm/ s OMt^7^SM^ft:±^t» 

itMyl/'JXcX V 3 0mW/cm2©lSt.l 0»HB 

^ httO. 0 2 5T^ofeo 

[0 117] £fc. y-?^—*r>{ 0. 1 m 

m/ s *jfi^55Sfi^r ilS^*/ — * -tlE<753tftfcflE 
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